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The phenomenon of convergence of information technologies has been extensively canvassed in recent 
years.  It has been accompanied by discourse on the convergence of the information professions and 
suggestions that the boundaries between the professions have become much less distinct. 
 
Some common principles have been identified, but different professional socialisation and independently 
developed traditions fostered by professional associations, have helped to maintain sectoral differences 
between entrenched groups. 
 
An analysis is made of the extent to which the professional training models of different sectors of the 
information professions have common requirements. 
 
Curriculum recommendations developed by  organisations in the information systems, are compared with 
models developed for the disciplines such as library and information science that have developed from a 
documentation orientation.  
 
Particular reference is made to the professional training requirements in areas such as information 
systems, data administration, business analysis, librarianship, archives administration, and records 
management. 
 
At a broad level, a variety of areas of knowledge are common to the professional training. These areas 
include the nature of information, organisational management, database structuring and utilisation, 
systems analysis, determination of information user needs, legal influences on information use, information 
resources and approaches to valuing information. 
 
However, closer examination shows that differences of emphasis and application continue to be substantial. 
 These differences are reinforced by the positioning of courses within higher educational institutions, and 
the lack of a fundamental or well-articulated and commonly accepted paradigm for information 
management. 
 
Some specific examples of course design are considered with particular reference to the interpretation by 
Australian academic institutions of curriculum models suggested by international and local professional 
associations.  
 
 
INTRODUCTION 
 
A constant theme associated with the development of information technology, has 
been the changing role of information professionals.  The apparent convergence of 
information handling processes engendered by the technology has led to suggestions 
of an associated convergence of disciplines.  The term 'information professional' 
itself is an indicator of this process, providing an umbrella for a combination of skills 
formerly attributed to separate sectors of the workforce.  If such a combination is 
indeed a requirement, then anticipation of changing employment roles should be 
central to formal professional education. 
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It is instructive first to review the scope of the profession that has been expressed in 
the literature, and then to examine some approaches to a framework for education, as 
well as specific curriculum suggestions. 
 
This shows that despite indications that computing professionals and different 
categories of documentation professionals may on occasions be statistically grouped, 
and despite similar proficiency requirements in the workplace, particularly as they 
proceed to managerial level work, there remain many differences in education and 
acculturation for these sub-groups. 
 
I will consider some indicators of this situation, and look at some educational 
developments drawing upon experience in the Australian context.  
 
  
THE TERRITORY - WHERE ARE THE PROFESSIONAL BOUNDARIES? 
 
Professionals working in the field of information provision and services have 
agonised over self-identification since attention began to be drawn to the information 
sector following Bell's forecast of the post-industrial society, and Machlup's 
economic interpretation of information. 
 
A seminal survey in this field (Debons et al, 1981) identified 9 primary information 
function groups1 when estimating the United States workforce of information 
professionals at 1.64 million. 
 
The definitions of function groups had been refined from identification of 
professions established in studies carried out by such bodies as the U.S. Commission 
on Federal Paperwork that itself provided categories for those professions seen to be 
collecting, processing, storing, using, disseminating, and improving the efficiency 
and effectiveness of information provision. The Debons categories developed place a 
strong emphasis on intermediation between users and information, either by direct 
provision of information requirements, or by development of tools to assist 
information users to fulfil their own information requirements. 
 
The approach to categorisation may be contrasted with that articulated by members 
of the American Society for Information Science who see that the disciplines 
                     
    1 The 1.64 million professionals were categorised thus: managing information operations (17%), preparing 
data and information for use by others (13%), analysing data and information on behalf of others (15%), 
searching for data and information on behalf of others (6%), information systems analysis (16%), 
information systems design (6%), information research and development (1%), education and training for 
information workers (3%), 'remaining' operational information functions (17%), not specified (6%). 
 
 The were found to be employed in the following workfields: Computer (42%), Education/Training (8%), 
Financial (4%), Information Services (9%), Library (10%), Management Support (10%), Research (8%), 
Statistical (0.1%), Technical Publications (2%), Other (0.9%), unspecified (6%). 
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encompassed include information retrieval, computer science and engineering, 
management science and economics, library and classification science, cognitive 
science and psychology, communication science, behavioural science and 
information policy (Cooper and Lunin, 1989, p. 297). 
 
Different viewpoints provided from a management perspective (Trauth, 1989, p. 257; 
Boaden and Lockett, 1991, p. 23), and from a behavioural perspective (Greer, 1987, 
p. 3), serve to signify the approach to common ground from a number of disciplines. 
 The application of models (information science), to what information professionals 
do, may variously be called information management, information resource 
management, information organisation, sociology of information, and a number of 
other permutations of comparable terms. 
 
Similar viewpoints from the information services area, while not venturing greatly 
into the computer data processing territory, nevertheless show convergence 
tendencies.  For example Clausen (1990, p. 266), drawing from criteria produced by 
the Council of the Institute of Information Scientists, identifies a commonality of 
roles for librarians, documentalists, information scientists, intermediaries, etc., 
supported by technology for information  management. 
 
Bearman (1993, p. 70) also follows the documentalist approach in showing how 
skills for archivists may be generalised for information professionals, and 
emphasises the links between library and other information professions. Cronin, 
Stiffler and Day (1993, p. 257) focus on the generalisability of the library and 
information service components of Debons' categories. 
 
This convergence may be exemplified in a number of operational ways.  For example 
Waner and Echternacht (1991, p. 33) indicate the need for records management study 
to extend its requirements.  In addition to instruction in filing rules, indexing, cross-
referencing, requisitions, charging out and transfer, it is seen to be necessary to 
achieve competence in planning database structure, creating database files, adding 
and deleting records, editing, combining files, producing reports, backing up 
databases and explaining the relationship of databases in an overall system. 
 
We see another potential breakdown of the demarcation between disciplines with the 
development of Standard Generalised Markup Language (Bryan, 1988). The ability 
to incorporate standardised document formatting information within documents to 
expedite digital transfer, has many similarities with the MARC format which has 
now been in existence for 30 years for distribution of library cataloguing of different 
forms of  documents.  It is reasonable to suppose that the MARC tag mark-up can be 
subsumed within the SGML mark-up.  This in turn will bring closer the separate 
tasks of editing, publishing and cataloguing, and could make cataloguing part of the 
editorial process. 
 
Jeng (1993, p. 117) in extending the cataloguing paradigm beyond libraries, points to 
examples of an organisational behaviour approach to cataloguing.  An example is the 
description of human resources in organisations of use to systems management in 
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business programs.  Thus classification of information objects gives rise to the need 
for data dictionaries, and interfaces that have a cognitive basis of categorisation. 
 
Other examples, encouraged by database development and by networking, could be 
given, but this is not to say that there aren't forces for differentiation of the 
professions.  For example Rayward  (1994, p. 163) has recently examined the 
Internet as 'world brain' concept and its historical precursors as exemplified in the 
work of Leibniz, Otlet, William Learned and H.G. Wells.  He refers to the emergence 
of separate modern professions of librarianship, archives administration, records 
management and museology. He notes that each of these has differentiated itself as 
profession with a characteristically different form of organisational incorporation 
based on historically determined commitments to different technologies, media of 
communication and record, and primary client groups. 
 
The struggle between convergence and differentiation is canvassed by Feather & 
Mann (1993, p. 202) in which they contrast the need for broader thinking as 
exemplified by education for general management within library courses, with the 
'danger' expressed by some, that courses are being diluted by material, such as 
general management studies, that is not the essence of the profession.  As they point 
out, there is no dilution, rather strengthening with additional skills, which will assist 
in helping the profession to redefine itself. 
 
If there is to be resolution, it may be through the need to acquire skills to identify and 
deal with user needs.  These needs have long been addressed by librarians using the 
instrument of a library, and by analysts and programmers using the instrument of an 
information centre.  An example of integration of these two instruments has been 
successfully carried out (Rohde and Herther, 1993, p. 231).  They remark that 
different types of information professionals work together effectively in the 
information centre, despite different education and socialisation.  However they 
consider that all could benefit from reconceptualisation of their education to 
encourage recognition of similarities in what they do.  
 
 
THE EDUCATION - WHAT IS THE FRAMEWORK? 
 
Potential professionals have to appreciate the frame of reference in which the 
information professional operates if they are to comprehend their role in information 
provision.  For historical and socialisation reasons, and through lack of a 
synthesising paradigm, the professional associations have tended to lay out territory 
in different operational areas and then relate these areas to a broader perspective of 
the information industry, in contrast to developing a more 'top-down' approach. 
 
However, I feel that a useful approach to the necessary framework is provided by   
Diener (1992, p. 18), with a description of strategic, analytical and operational 
domains in which information management may be carried out. 
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He separately identifies the issues and principles that are the main concern of the 
strategic domain (standardisation, privacy, transborder data flows, retention, etc...), 
the research elements that are the main concern of the analytic domain (information 
audit, workflow, user need identification, etc...), and the procedures that are the main 
concern of the operational domain (system design, cataloguing, indexing, etc...). 
 
This draws attention to the fact that one or other of these domains tends to be 
addressed by educators in a particular discipline to the neglect of others.  For 
example a Business School may emphasise the strategic domain, a Computing 
School or a Library School may emphasise the operational domain. 
  
Despite the calls for integration of the multidisciplinary approaches, factors continue 
to operate against this.  There is a need to surmount ideological arguments over 
intellectual autonomy.  Forgionne (1992, p. 143), noting the fragmented approach in 
educational institutions where relevant material may be taught separately in business, 
computer science, library science, communications and engineering with consequent 
partial but not integrated information science education, sees the need for a concerted 
approach using a college structure. 
 
This would bring the separate fields together in a college, commonly to impart as he 
sees it:  information wisdom and knowledge attributes and characteristics; processes 
that successively transfer information, knowledge and wisdom to the human mind; 
and concepts, methodologies and technologies that lead to effective utilisation of 
information, knowledge, and wisdom. 
 
He points out that computer science education programs spend little time examining 
attributes and characteristics of information, knowledge and wisdom, and have brief 
treatment of methodologies and technologies that lead to effective utilisation within 
organisations.  This view is reinforced recently from a computer science viewpoint, 
by a call for the linking of the social and the technical in computer science courses, 
although Friedman and Kahn (1994, p. 65) do not go as far as suggesting the social 
aspects be provided by an alternative discipline within a college.  In fact they caution 
that for educational reform to take hold, its goals, processes and products must first 
be welcomed into the larger computing community. 
 
Similarly, business programs emphasis is on flow of information and effect on 
management decisions and organisation structures and operations.  There is an 
incomplete view of the technologies that lead to effective utilisation, because of 
concentration on commercial business at the expense of government, engineering 
and the professions. 
 
Forgionne promotes a 'field' approach bringing together communication, computer 
engineering, computer science, information systems, software engineering and 
library science in a college to address core concepts: communication and information 
theory, computer hardware, software and programming, database development and 
management, modelling and problem solving, scientific research, design and method, 
systems theory, analysis and design, and management theory. 
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To give a particular example of the integrative approach, instruction on database 
development and management could be imparted taking into consideration data 
structures as in computer science, file storage, retrieval and manipulation as in 
library science, and management of the database as in information systems. 
 
This is in accord with the Large's 'optimistic' scenario (1993, p. 228) in which he sees 
technologically literate information professionals involved in the design, production 
and evaluation of information systems.  However he still speaks from a library 
perspective, seeing graduates from library schools competing with, rather than 
coalescing with, those from management studies, communication studies and 
computer science.  A similar view is expressed by Brittain (1989, p.156) following a 
review of the needs of information industries in Britain.  He sees evidence for a new 
type of 'information scientist' as information managers and information officers are 
charged variously with identification, collection, collation and statistical analysis of 
data as part of management support, and therefore students will find themselves in 
competition with business and management students for employment.   
 
Subsuming a library school within an information systems school may be about as 
palatable to the occupants, as the reverse.  However, there are advantages to bringing 
these and cognate parties together in a college.  For example, library skills 
(acquisitions, cataloguing, reference) may taught in a process-oriented rather than 
institution-oriented framework, and without being confined to one type of data 
(bibliographic).  On the other hand, instruction in business data processing skills 
which may formerly have reduced all information to data for processing purposes, 
may now be informed by the variation and utility of the information itself, with a 
consequent better sensitivity to different types of users. 
 
 
CURRICULUM CONTENT - WHAT SHOULD BE THERE? 
 
It is not particularly problematical to state curriculum content for an information 
professional, if the content is kept in broad terms.  For example Unesco's 1987 
modular curriculum in information studies (Large 1991, p. 77), usefully  identifies 
the following:  information in its social and communications context, information 
users, quantitative methods, research methods, information sources, information 
storage and retrieval systems, information services, electronic data processing, 
telecommunications and networking, management of information systems and 
services, and economics and  marketing of information.  There are parallels with the 
curriculum developed by the Institute of Information Scientists in the UK. 
 
The problems arise when detailed interpretation and exposition of the different areas 
are called for.  Many contemporary schools could lay claim to teaching these areas 
within core curriculum.  However, quite apart from whether the material is to be 
imparted in a graduate or undergraduate course, the depth of content at which many 
of these subjects will be taught may vary tremendously between say a present LIS 
school and an Information Systems School. An example of an information systems 
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model curriculum (Adams and Athey, 1981), though now somewhat dated, shows 
considerable areas of commonality, subject to interpretation2.  The combination of 
system development methods for fundamental problem solving, technical computer 
skills for implementation, and business theory for understanding the context 
approximate an information  professional education of the type outlined earlier.  
Missing though, are skills in identifying, acquiring and organising information 
resources, in research and quantitative techniques, and in economics and marketing.  
(Data communications too was missing at the time, but has since been afforded more 
prominence in information systems courses). 
 
The computing professions have never felt the same need to address these skills, 
though the term information resource management has as indicated earlier, 
increasingly become prominent in the agenda.  At the time of the DPMA curriculum 
formulation, IRM was suggested as an elective along with decision support systems, 
EDP audit and distributed data processing. 
 
This may be contrasted with a relatively recent survey of information systems 
managers in large Australian organisations. This survey (Watson, 1989, p. 118) 
showed that IS managers anticipated improving strategic planning, specifying 
recruiting and developing human resources, and developing an information 
architecture as the top 3 issues for managers from the period of about 5 years from 
then (that is, until now). 
 
A later survey (Laribee, 1992, p.17) confined to a sample of Information Resource 
Management Association professionals and educators in the U.S., and concentrating 
on education required for information  management topics gave different ranking for 
material in undergraduate and graduate courses. Planning and organisation were 
ranked of high importance for both levels of education.  However control and 
evaluation of information systems was ranked of an importance in undergraduate 
courses considerably higher than in graduate courses. The reverse applied to 
financing of information systems, and staffing and directing their human resources.  
 
Information management in the information systems discipline, while recognised as 
important, is seen to require attention essentially in the strategic domain.  Other 
domains may be recognised as important, but as something separate from 
                     
    2 Programmer/Analyst Competencies 
  - Acquaintance with full system development life cycle; 
  - Plan systems analysis & design, program design development, testing & maintenance; 
  - Program in depth in at least one high level language; 
  - Communicate ideas and project results orally and in written form; 
  - Function individually or as a member of a project team; 
  - Be acquainted with technical and human aspects of change; 
  - Be acquainted with basic principles and practices of managing people and projects; 
  - Business functions and operations and role of computer in business environment; 
- Life long learning and personal development in addition to technical competence 
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information systems, for example 'librarian's skills attract second glance from IS' 
(Young, 1993, p. 1). 
 
In contrast, the library discipline continues to promote the need for a more in-depth 
approach to computing in curricula.  For example, Beheshti (1993, p. 123) returns to 
the argument for incorporation of programming into library and information science 
courses.  He sees the benefit from understanding the syntactic and semantic 
structures of computer languages, because it allows students to come to terms better 
with the technology that they are using, and because it teaches transferable cognitive 
skills.  He points out that previous incorporation of the unstructured programming 
language BASIC into library courses, led to objections from computing professionals 
because it did not embody good programming principles, and that this has been 
overcome with the introduction of QBASIC. 
 
 
AUSTRALIA - SOME LOCAL CONSIDERATIONS 
 
The key professional bodies in Australia for influencing curriculum are the 
Australian Computer Society (ACS) and the Australian Library and Information 
Association (ALIA).  Other professional bodies that have had less direct effect 
include the Records Management Association of Australia, the Australian Society of 
Accountants,  Australian Society of Archivists, Australian Institute of Management 
and the Institution of Engineers, Australia. 
 
Education for information professionals in Australia is carried out in universities 
which now include former institutes of technology and colleges of advanced 
education encompassed in a Unified National System. 
 
The ACS syllabuses form the basis on which it accredits university courses that in 
turn produce computing professionals.  These courses are widespread at the 
undergraduate level, and they are also numerous at the graduate level.  Graduate 
level courses have usually been per medium of a one year full time Graduate 
Diploma, although there is a growing tendency to turn these into professional 
Masters courses of 18 months or longer duration. 
 
The ACS syllabuses incorporate source material from both ACM computer science 
and information systems curriculum subjects.  The ACM information systems 
curriculum is similar in concept to the DPMA curriculum outlined earlier.  Emphasis 
is on basic computer concepts, programming techniques, systems analysis and 
design, data management and data communications.  ACS provides for accreditation 
of courses at 3 levels depending upon the extent of computing content.  Graduates 
from such courses may become members of professional standing in ACS, which 
maintains an alternative entry to membership through an examination system of its 
own, based upon the same syllabus material outlined above. 
 
The ALIA in its terminology 'recognises' courses that are deemed to have complied 
with requirements in its education policy statements.  These include curriculum 
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content statements that require essential studies in 10 areas3.  Only one of these areas 
specifically mentions libraries, and then not exclusively. 
 
It would seem then that a course that is serious about producing information 
professionals should be able to be structured so that it can be recognised or 
accredited in some form by the 2 professional bodies.  This procedure has been 
followed with an undergraduate course at the University of Technology, Sydney, 
which provides for pathways within the course that may be followed to become a 
member of the 2 professional bodies. 
 
Kirk (1993, p. 271) has commented on the underlying philosophy of this course 
which defines factors common to information (identification of need, search design, 
retrieval, evaluation, analysis, synthesis, packaging, repackaging, dissemination, 
design and provision).  These are taught with information being considered as both a 
tangible and intangible resource and with reference to Buckland's delineation of 
information as knowledge, process, thing. 
 
Common concern for use and accessibility among information professionals, and  
interdisciplinary curricula such as provided by the Rutgers School of 
Communication, Information and Library studies, have been commented on with 
approval in relation to development of courses such as the UTS course in Australia 
(Spink 1990, p. 226). 
 
There are other Australian courses that have been developed with a relatively 
interdisciplinary approach to information in mind, but with less immediate concern 
for external accreditation processes.  For example, Queensland University of 
Technology has an information management major in its Information Technology 
undergraduate course which considers information management in some detail in 
each of the 3 domains of Diener.  The Victoria College has established a 
multidisciplinary undergraduate course that combines information science and 
management studies for mature age students in technology based industries 
(Dickson, 1991, p.13).  Edith Cowan University in Western Australia has this year 
initiated a Bachelor of Applied Science (Communication and Information 
Technology). 
 
A factor that must be taken into account in Australia is the federal government 
initiative to introduce competency-based4 employment.  While there has been 
                     
    3 Communication process, 
  Generation, flow and utilisation of information, 
  Information users and their needs, 
  Sources of information and their characteristics,  
  Functions of libraries and other information agencies, 
  Provision and management of information services, 
  Acquisition and organisation of information resources, 
  Information control and retrieval, and 
  Information dissemination 
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unequivocal drive at government level for this model, the implementation processes 
are still to be clarified, particularly at the professional level of employment. 
 
There is considerable resistance in the tertiary education sector to educating for 
competencies.  For example the Australian Vice Chancellors Committee considers 
that universities must be concerned with broader educational issues, rather than focus 
on competency. 
 
This stems for example from the concern that higher order intellectual skills are not 
amenable to measurement as competencies.  More specifically, there is difficulty in  
assessing such abilities as problem-solving skills, judgement for decision processes 
and analysis.  There is also discomfort with the procedures for assessment by 
performance (demonstration of tasks), rather than attributes (examination and testing 
for knowledge). 
 
Nevertheless the Australian Library and Information Association committed itself to 
support Arts Training Australia (the body designated to develop the competency 
standards in the library sector), from sub-professional levels through to the 
professional levels (Goodacre, 1992, p. 24; Hazell and Nicholson, 1994, p. 14).  
Goodacre attempts to address the question of the effect that competency-based 
education will have on course design.  However, it is still not clear to what extent the 
'library sector' is defined by ATA, and whether courses for information professionals 
are seen to be addressing that sector. 
 
The Australian Computer Society's response has been less committed. However the 
ACS has published what it considers to be a core body of knowledge for IT 
professionals - both central skills and knowledge, as well as topics (Goldsworthy, 
1993, p. 121) -  that would provide the necessary basis for competency development. 
 Of relevance is the fact that professional organisations like the IEEE Computer 
Society and the ACM are drafting agendas on competency training and government 
licensing for computer programmers, despite reservations in the software 
development community about licensing. 
 
It should also be noted that there is impetus in Australia for a multidisciplinary basis 
for IT training, and for training of professional users of information technology for 
sophisticated users of computer applications.  For example Hiller & Layton (1992, p. 
25), drawing on the recent Federal Discipline Review of Education for Computing 
Studies and Information Science, expect such professionals not to have extensive 
knowledge of areas like operating systems and compilers, but know enough to be 
                                                                
    4 The National Training Board was constituted in Australia in 1990 to assist industry to develop and 
implement competencies for employment.  A competency is seen to be the ability to perform an activity 
within an occupation to a standard expected in the employment. It is a skill being applied in the 
workplace. 
 
 The NTB has developed an Australian Standard Framework of 8 levels that are applied to particular 
employment sectors.  The top 2 levels are for professional employment. 
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'safe users' who may operate in their own professional area without the assistance of 
a computing professional. 
 
 
CONCLUSION 
 
There is some evidence that courses in Australia have been moving from different 
disciplines in the information spectrum to explore shared ground.  To date this has 
been the case for undergraduate courses.  This is significant in the light of what may 
be considered a warning by Cronin,  Stiffler and Day (1993, p. 268) who have noted 
that for acceptance of information professionals by practitioners they need to be seen 
as information specialists and have a qualification in the practitioners' discipline.  
This may portend a move towards development of interdisciplinary graduate courses 
in Australia, which would have to become longer than the present one year norm to 
accommodate the material.  
.   
Computer literacy is not enough.  As has been pointed out (Malinconico, 1992, p. 
227) librarians must appreciate the complexity of computer-based bibliographic 
systems and be able to communicate the differences in transaction processing 
between these and commercial data processing applications.  The complement to this 
is that computing professionals must appreciate that to reduce computer transactions 
to processing of data, neglects the needs of users and that they must comprehend 
information content and organisation. 
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